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FIGURE CAPTIONS

Figure 1. Ion Current vs Retarding Potential Characteristics are shown
on a scale from 107!! to 107® A and 0 to 15 V respectively

Figure 2. The satellite yaw angle from three ground contacts can be fit
with two wave forms with periods of about 680 s and 1500 s.

Figure 3. The ram and cross drift derived from the data without correction
for the satellite attitude. The dashed line shows the corotation velocity
in each component and the dotted lines the corrections to be made for
attitude and vehicle potential.

Figure 4. The solid line shows the yaw angle derived from the data. The dotted
line is that required to reduce the signalto corotation inside the
plasmasphere. The dashed line is the residual from subtraction.

Figure 5. Same as fig 4. for a later pass of the satellite. See text for details

Figure 6. The data for day 84178 once correcte& for the attitude determine in
fig 4 match the corotation signal in the plasmasphere.

Figure 7. The data for day 84178 reduced to a corotatig coordinate system

Figure 8. Data taken from the Sondrestrom radar during simultaneous contacts
with HILAT are used to construct large-scale convection patterns.

Figure 9. The derived convection trajectories for data on day 84178.

Figure 10. The derived convection trajectories for data on day 84179.
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A Collaborative Study of Plasma Irregularities
from the HILAT Satellite.

ABSTRACT Here we describe the technical and scientific accomplishments directed
toward an understanding of the convective motion and evolution of high latitude plasma
irregularities. We have principally utilized data from the retarding potential analyzer and
the ion drift meter on board the HILAT satellite to determine the large scale convective
motion of the plasma. In order to obtain this information it is necessary to recover the
satellite attitude data so that corrections for the look angle of the sensor with respect to the
satellite can be made. The properties of the satellite attitude variation are described and
the procedures for reducing the instrument data to geophysical parameters are cutlined.
Data from successive overlapping contacts of the satellite from three high latitude stations
are utilized to provide coverage of the entire high latitude region. Then derivation of the
electrostatic potential distribution is used to describe the global convection pattern. The
details of this pattern and its effect on the transport of irregularities from their source

region to other locations is studied.

INTRODUCTION

Our principle function during the HILAT mission has been to ensure the quality
of the thermal plasma data, to derive the ambient ion drift velocity from the measured
parameters and to participate in the interpretation of data obtained from the satellite
instrument complement.

Following the launch of the HILAT satellite we devoted considerable effort to
the design and implementation of a least squares algorithm for deriving the ion velocity
along the satellite track and the ion temperature from the retarding potential analyzer
characteristic curves. This algorithm was successfully utilized by the in-field processing

scheme to provide data on the science summary tapes.

Several adjustments and augmentations to this procedure were made as a result of
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in plasma concentrations less than 10%cm 3.

Figure 1 shows an example of the RPA
characteristic curves obtained during Februrary 1985 over northern high latitudes. Four
numbers to the right of each curve represent the ion temperature, the ion drift velocity,
the spacecraft potential and the O* concentration, respectively derived from the least
squares analysis. The routine involves an algorithm for removing erroneous point on
the characteristic curve, which are denoted by ’O’. It can be seen that analysis of this
data when the ion concentration exceeds 10*cm ™3 yields relatively stable and good quality
data for the drift velocity but a somewhat more variable and less reliable measure of the
jon temperature. With this algorithm in place studies of the high latitude ionospheric
convection pattern are possible provided the ambient ion drift velocity can be obtained

from the ion arrival measurements of the ion drift meter. Our subsequent efforts were

directed toward this goal.

SATELLITE ATTITUDE CORRECTIONS

Ambient ion drift velocity measurements from the ion drift meter can be obtained
by removing the effects of vehicle attitude and atmospheric corotation from the signal.
Since the orientation of the spacecraft is an extremely variable function with only sparse
information available from the satellite data itself, considerable effort is required to extract
the desired geophysical parameter. During the course of our research effort we have pursued
two approaches to this problem. The first is a derivation of the satellite orientation by
fitting the derived attitude data from the spacecraft to a sinooth function. The second, is
to derive the attitude by requiring the jon drift signal helow magnetic latitudes of about

50° to represent only the signal due to atmospheric corotation.

These two approaches can be contrasted by first considering the data in figure 2

- taken during a pass over the summer northern hemisphere. Here is shown the spacecraft
yaw angle determined from the attitude determination algorithms applied to consecutive

contacts of the satellite by Churchill, Sondrestrom, and Tromso. The data are plotted

versus sample number, a sample being taken every 15 seconds. The symbol A denotes the

derived yaw angle while P denotes the predicted value obtained from a sophisticated non-

linear optimization technique. This technique produces an excellent fit to the data utilizing
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only two wave forms with periods of approximately 680 and 1500 seconds and amplitudes
of 3.7° and 4.1° respectively. It was found that insufficient data was available from a single
station contact to confidently derive the wave forms in the yaw angle but optimal values
for the phase and amplitude of a wave form with period 680 seconds could be determined.
Despite the accuracy with which this data can be modelled, the amplitudes and periods of
the waveforms produce values of the ambient ion drift velocity that are difficult to reconcile
with the electrodynamic drifts known to exist in the plasmasphere.

This can be readily seen by examining the uncorrected data from this pass shown
by the solid curves in figure 3. The lower panel shows the ion arrival angle measured by the
ion drift meter, expressed as an ion drift velocity perpendicular (crosstrack) to the satellite
track. The dominant ion species throughout the orbit is O* and for the orbital velocity of
this spacecraft the ion arrival angle may be converted to ion velocity using the approximate

relation

1° = 130m.s" ',

Referring to the end of the Tromso contact near 23370 secs we see that the observed

! corresponding to an ion arrival angle near 3°.

jon velocity is approximately 350 m.s™
Inspection of the attitude angle at this time from figure 2 shows that the derived angle
is near 11°. This 7 or 8 degree difference in the two angle measurements can only be

! in the latitude region below 50°.

eliminated by invoking an ion drift of about 1 kin.s™
With the possibility that this difficulty reflects an error in the attitude determination itself,
we have pursued alternative approaches to correcting the cross track ion drift velocity. One
approach is illustrated by again examining figure 3. In addition to the uncorrected data,
shown by the solid trace in the lower panel we have also plotted. using a long dashed line,
the component of atmospheric corotation that we expect the ion drift meter to measure.
We have then asked the question “What single period wave form with a linearly varying
amplitude would bhe required to match the drift meter signal at invariant latitudes less than
60° to the corotation velocity?”. Using a controlled iterative technique we calculate the
wave form shown by the short dashed curve.

This wave form is compared to the derived spacecraft attitude angle, calculated

from the magnetometer data alone, in figure 4. Here the solid line denotes the derived

attitude angle which overlaps itself where two stations make simultaneous contact with the
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spacecraft. The short dashed line is the waveform calculated by forcing the signal to match
corotation inside the plasmasphere and the long dashed line is the difference between the
two. We note that with modest changes in the phase of this single wave form we can easily
reconcile the period of 620 » with the previously derived period of 680 s. We also note that

relatively good agreement hetween the two techniques can be obtained at high latitudes.

e - -

Note however that a large discrepancy exists at the low latitude extremes of the data set

where we expect the measured ion arrival angle to be close to the attitude angle but in fact

il

they are quite different.

This trend appears to be quite reproducible during this time period as evidenced
by a further example shown in f.gure 5. Here consecutive contacts of the spacecraft were

made on the following dayv and a plot in tne same format as that in figure 4 shows similar

B g g

charactenistics Note that a fundamental wave form near 680 s is again calculated but as
hefore a large discrepancy hetween the techniques exists in the low latitude portions of
} the orlnt . We have pursued the “corotation correction technique’ a little further with the
desire 1o exannne the possible convection pattern that might exist during this time and
with the hope that the denved electrostatic potential distribution may shed more light on

the probiem

The results of this approach can be seen by further examination of figure 6. Here
the data from figure & have been corrected for spacecraft attitude by forcing the signal to
correspond 1o the atmospheric corotation velocity inside the plasmasphere. That this has

heen succecsfully achyeved can he seen by noting the agreement between the data (solid !

hiney and the corotation velocity (dashed line) at the two low latitude ends of the pass.

Finallv i figure 7 we <how the ambient ExB velocity obtained by subtracting
the corotation veloaty from the attitude corrected data. A clear signature of a two-cell
convection pattern is «een and integration of this signal along the sateilite track to derive
the electrostatic potential gives a potential difference from 06 08 UT to 06 29 UT of less
than 20 kilovolts. We believe that this is an acceptable error considering the uncertainties
in the derived ion drift velocity. Cansiderably larger errors result from using the attitude

data derived solelv from the catellite magnetometer. .

W g S e TP
ST R I A IS




n

Lov

SCAN

k)
....m
¢ HYNDIA o~
R
»
b7
v
- — 21-
- -1 11~
- — 01-
| -1 -
- —~ g-
N 4 .-
f— — wl
- >
~ h-
B €-
— Nl
ﬁl\_ t-
.xxxnxxx\n.ﬁ.w
S S 1 <
T N
- €
- ]
— S
| 9
- L
B 00°0 SEI1g3 ¢
- ‘ o] |
00°1- S¥1ag 6
- 0L°0 dWb3 — 01
| 00°9 dWu8 _| "
00°08 3ISHYHJ
— Q0°'0E9 001”Y3Id —H 21




CORRECTED FOR ATTITUDE

130 BAMP=4Y,00 EAMP=1.80 BBIARS=0.6 EBIARS=-1.4

HILAT

84178

PERIOD=620 PHRSE=

YAW PARAMETERS

OB Vg ¥ B W) 1% Vg Y
DPRSPLONCIMCAAR A S ST L o B Sl AN

,_[Il]l‘mlTllTlllIT YTTTIIIII
-

Illllllll'

llTI]llIIlll'l'lTTT

T'TTIT”I[TIII]III

C 4
= E
2 i
- 3
- !
o
-
-
-
-
: , —
2 |
o
o
- ©
="
- W»
o
o =r
— v
=
- ™
L «
S .
- a
- o
o o / |
o o ’ t
~ 2 i )
z i '
= (&8 ] H I
C W ?ti
C v P 5" !
L : f
N [{s} [ Ets-
[ W H '
o 8 Ebl ; <H\ !
-« < | !
- Lt |§ EF
 « :
Y : <1¥
- Q N b o 1
;'d | x t
o w ! o~ 2
- \‘:gf . |
= 1 E )
L F— - v
— - t [ "
T © ) —
= H a
-z Vood a
— < ! : «
- a P a
o } : t
'-Ll_lllllllllllllllll lllllllllllllllllll lllllllllllllllllll lll_Ll_ll_LJlllllllLLL
o o oo o o
o~ o o ) ~
] \
S/KWM S/WM
ALT30713A ALTJ013A
WHY M¥IHY1SS043
10
.' L ‘. .."I .'~ [ “. . ‘\ . .\ ] 3 .-. '.'\ v

ounn-- oy
~NNzr - . .
) oo cc MO
MmORNANNM
NOO

o~ NnNONND
NOIZF o o .
) oo e ey
MmONWOmM
NO O

oOFFIOIM
~OuM o .
O OOy
NODON N
NOO

o~ DO N
ONOJ— o+ .
Moo e -O—
NOOON©
NOO

oowr~-unN
™t P o s
P oo se N~ (D
O~ OOW
NOO '

oFr-orm
Pt P o o
F e e O
NONOO
nNOAy —

|

O~~~ MO
N o+ « .
M e . OON
NONOWO —~
NO N —

t

oM TOMOMM
~ON -
— e e O =N
OO —
nNOY —

NONVN P —
NO A —
]

UX -~ 0O
we a2z
nwxr P |
->00
——_2ulw
DDXI—VLV

FIGURE 6




Mwww’-—-‘
LLVVT LA LARRE AL TV{TITTjoa \ARAS lnl1||1 ‘lﬂllTl _llrrlll' ]ll[lll
- M S R AR
. 1 .1 4 cowwnr~n
~F 3 4 ~eum .- -
' . —~ Mmoo
" 1 moowwnm
mE i ] noo
a l 7
Py ' —
z ©fF .
o W f - 1 or~cnoun
i — t 4 vau=r o -
- [ e V-
T St { 9 1 moovom
- , 1 1 voo
o n r < -
N « V- —
© oF < S ] oxsozro
- - I~ e o .
o @ L 1 - O .-
Z oF } 1 mooor~n
[ 4 otk / 1 vnoo
. F o 1 > .
b= LU
3 4. ] sameen
- C ('=\,; 5-—1 — D O —
it = - 1 voor~®
a o P: o S —— -
£2F & = E
o« I n
= « ; ] cowroa
- n - — oA PN e e e
o . pb— 9 . — ™ e e N~
S=sF o 2 / 1 nor~oow
- ar : = 4 voo ] o~
o ®@F 3 E @
Y oF - i B &
c M E 1 o~ —=—wo o)
STk g 1879560 &
" S —t (D) e o —
Cwf o 1 nvoo~o (™
wre )] 5‘! 1 voo ]
% o - ]
a F o .
o F S z ] oxroro
N
Y R\ <k\\ —_—) .~
0 o - 1 nour~-wo
oF » ] now ~
- - []
L ]
— o : o ~3 — 1 ca—r~mo
a w o ?k > s}, - =N = » .
o ;— C; —— x ke —] (M e e OQON
-~ - S P 2 J ouNwvw—
— "," p- W ) - w C’/‘_———— 4 VON hon
I o _t_ [ "‘% © K _i '
el S ) o~ b ]
) — © - 1 ocoroom
wr ) 4 ~onn .
b — ' " ) —] = e O—=n
g NONNOY —
O acf ® 3 ] =
af a L 1 now
™~af =x w '
o -
= - « l l ] o~ —auoo
- o > unluulunln uulou_nlLluu T IT T I TR I FUCRL ETAR S AEN T BT, 8‘?_‘.\.”1'\
O
ooy —
o o oo o ° .
(] o o v

[aVRaV]
'

AL130713A ALT30713A .

S/ WM S/ WM b S
WY MIHY15504) 55%%

11

AV ) VAT WL UL FATATA VLT,




IONOSPHERIC CONVECTION PATTERNS

This orbit and a series of passes during this period were selected for study due,
not only to the favorable ionospheric conditions but also to the fact that ion convection
data from the Sondrestrom radar are also available during this period. We are thus in a
unique position to assemble a more complete view of the high latitude convection pattern

from the combined data sets.

Figure 8 shows two polar dials containing the ion convection velocities measured
by the Sondrestrom radar during days 84178 and 84179 when several contacts of the
HILAT satellite were made by all three of the northern hemisphere high latitude stations.
Measurements are made in the invariant latitude range from 69° to 80°, approximately
every 25 minutes. During about a 25 minute period the HILAT satellite makes a complete
pass across the northern high latitude region. Our objective in this study has been to
combine simultaneous measurements from the satellite and the radar to provide a more
realistic description of the convection pattern than would be available from a single data

source.

Figure 9 shows the ionospheric convection pattern signature obtained from the
HILAT satellite and the simultaneously measured latitude scan of the radar extracted from
figure 8. Several inferences can be drawn from these data. First note that the convection
reversal near A = 80° and 0900 hrs magnetic local time (MLT) is of the rotational type such
that antisunward polar cap flow makes a transition to sunward flow in the dawnside auroral
zone. Second, we note that the satellite data indicate the zero potential line that divides
the two-cells in the observed pattern is located on the satellite track at the same MLT as
the latitude scan of the radar. The data from the radar show that the ion velocity changes
direction during the scan. It however, generally indicates an equatorward and westward
component at high latitudes and a more eastward component at lower latitudes. Such a
signature is consistent with a convection reversal in the dawn cell located near A = 73°.
By comparing the electrostatic potential distribution along the radar track with that along
the satellite track we are able to construct the most likely self consistent convection paths
for the plasma. Significant deviations from the implied circular geometry of the dawn cell

on day 84178 exist on the following d¢
An example of the combined radar and satellite data during this period when

12

Ly 4 4 N ' LEOTR P “" LTI B VAT el PRl S N Y T T I I P RPN RS L N S B
“4.-“ Ay -'\‘»’l"‘l-‘c-|‘lulg'l ‘.l‘ I..‘I l‘l‘\"‘l’ Q‘I " . -‘ N .‘. .. v R "“ N . "I -".' - "-'._" ' .. |, o “



12 LT

840626 TO 8YO0R"!
001457 235737 1°°

SONDRESTROM

Vil i
sl g

——— 4.00E 03
RESOLVED VEL M/S
0AC .

12 LT

840627 T0O 840627
000853 235428 1”7

SONDRESTROM

— 4,00 03
RESOLVED YEL M. 3
0AC 5
FIGURE 8§

. b8 B

o
[ %)

TS (P 1 » PSR
DR "‘\‘.‘n‘.‘\‘rn‘.‘\ AT AN ”' T GG NGNS, Y

LR XA I NY Y]

A ,-,.{(. A R N A R Y RS TR P TN P U PN



., 4 m ‘e . o
. m Y S2h08L Ih
w7 : S
7 M g
6/ m S
£ " NOI1B1080D ONY 30NL11iH HOJ 031I34H0I
E S P SI1UNIOYO0D I113INTYH
? R Ty (S/WX)1 /930 00°h =3Z1S33A

A <l S2:h0 LN 8LTh8 LYTIH




01 Jd4NolId

ooooooooooo

~a s
::::::::
nnnnnnnnnn

. .
-----
-------
.........
...........
................

.
.
.
.
.
e ‘
SN e
.
v

oL
C 6S£06¢ 1hd

.
e
.
L
.
.
.
.
.

NOI1B1080J ONY 30N11114 404 031J336H0D
S31UNIQYO00D J113INJUN
(S/WX) /930 00°h =3Z1SJ3A

6S:€0 LN 6L.1h8 1B1IH

15

‘. PRVA {s ~

- . v,
AT

.*. o

O <a

W ALRY

-
.i-\

M) .
8 S N R



the IMF B, component was positive is shown in figure 10. Clearly more work on the
precise relationship between the potential distributions derived from the satellite data and
the radar data are required before the most realistic convection patterns can be identified.

This work is nearing completion and will be submitted for publication in the near future.

In addition to the major task of deriving drift velocity data of sufficient quality .
to derive the convection pattern itself we have also collaborated with scientists from other
institutions in interpretation of small scale structure in the drift velocity with scale sizes
much smaller than variations produced by the satellite oscillations. Findings on the
magnitude and power in this structure is thus not greatly affected by the uncertainty

in the absolute value of the drift.

We have examined the relationship between structure in the ion drift velocity
and the magnetic field-aligned currents in the scale size range of 3 km to 80 km. It is
found that the ion drift velocity, or equivalently, the electric field structure shows a strong
seasonal dependence. It has much larger amplitudes in the winter hemisphere when the
ionospheric conductivity is low, than in the summer hemisphere when the conductivity is
much higher. The field-aligned currents show no such seasonal dependence in the scale size
regime considered. It is thus likely that at these scale sizes the magnetosphere behaves

much like a current generator.

Another relationship between quasi-periodic structure in the field-aligned current
and ion drift signatures was examined with a view to its possible relationship to processes
in the low-latitude boundary layer where the region 1 currents are thought to originate. In
this study the wavelength and electrostatic potential at the HILAT satellite were found to
he consistent with the expected wavelength for waves in the boundary layer. It was also
found that the appearance of energetic precipitating electrons with acceleration energies of

a few kilovolts is consistent with the mapping of the boundary layer waves to the ionosphere.
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JOURNAL OF GEOPHYSICAL RESEARCH, VOL. %9, NO. A0, PAGE:S 9114 9118, OCTOBER 1, 1984

Earthward Directed High-Density Birkeland Currents Observed by HILAT

P. F. BYTHROW,' T. A. POTEMRA,' W. B. HANSON,? L. J. ZANETTI,' C.-1. MENG' R. E. HUFFMAN,?
F. J. RICH,’ and D. A. HARDY?

An intense (94 uA/m?) carthward dicected Birkeland current was detected by the HILAT satelliee on .
July 23, 198), less than one month after launch. It was located at the equatorward edge of s large-scale
carthward flowing current in the late evening sector. This current is the most intense ever 10 be reported
that is consistent with upward flowing thermal electrons. Simultancous vacuum ultraviolet images from
the auroral imager mapper show that the large-scale current is embedded within the diffuse aurora. Ener-
getic electron measurements in the reage 20 eV 10 20 keV indicate an increase in downward flux from
~$x 10710 -7 x 10° (cm® sec s1)~'in ~0.75 5. This increase in Mlux results in & gradient of
=2 mhos/km in the height-integrated Pedersen conductivity (L, ). In the presence of a typical de electric
field ( ~ 40 mV/m), this sharp gradient in the ionospheric conductivity is consistent with the inferred high-
density curremt. Measurement of horizontal ion drift from the ion drift meter (1DM) reveals strong turbu-
lence present for ~ 10 km on both sides of the region of intense Birkeland current. The IDM also mea-
sured an ion density (n,) of ~2 x 10°cm ~%; thus, if #, = a,, the parallel electron drift velocity derived
from J = a, V4 qis ~30 km/s, resulting in & net electron flux of ~6 x 10 cm™? s~ ' A flux of
electrons of this magnitude is sufficient 10 destabilize O * ion cyclotron waves. The velocity of 30 km/s
coupled with an F region ion density gradient scale length of ~3 km is also comparable to criteria re-
Quired to drive the current convective instability.

Radis Science, Volume 20, Number ), Pages 416424, May-June 1983

“The HiLat satellite mission

E.J. Fremouw.' H.C. Carison? T. A. Potemra? P. F. Bythrow C. L. Rino* J. F. Vickrey,* R. L. Livingston,*
R. E. Huffman,? C.-1. Meng.® D. A. Hardy,? F. J. Rich? R. A. Heelis,» W. B. Hanson,® and L. A. Wittwer®

(Recsived August 2. 1984; accepted October 13, 1984

On June 27, 1983, USAF ssteliite P83-] was launched from Vandenberg Air Forcs Base carrying the

five ionosphericefiects and dingnostic payloads of DNA'S Hilat satellite mission. A Scout lewnch

vehicle placed the satellite in an 800-km circular orbit ot an lnclinetion of 82°. The Milst experiments

are as follows: (1) 8 VHF/UNF/L bend coberent redio bescos for observing complex-signel sciatil-

lation end total electron content; (2) & thres-instrument cold-plasme package for measuring number -
devsity and temporature, their spatial fuctustions, and plasme convection velocity and its fuctuations;

(3) aa clactron spectrometer for detection of precipitating sad wpwelling elecirons with energins bo-

twoen 20 ¢V and 20 keV: (4) o thron-axis magnetometer; and (5) e optical assembly for imagery and

specirophotometry in the vacuum-ultraviole! spacirum aad for photometry st two visual wavelengthe. v
wuummawmwwmm—mmmhmm

plasma package, all payloads initinlly epersted as designed. Afer approximately 40 erbits of data

collection, however, the imaging spectrophotometer failed. In spite of s failure, the optical instrument

proved the concept of imaging the surors, at vacuum-uliraviolst wavelengthe, wader conditions of full

sunlight. 1ts viewsl-wavelength photometers continee to perform well, as do the other four Hilat

payloads. This paper presents sarly obssrvetions from Hilat.

18

MVRS 17 37 LY LT Ly - Ly S ,e . ., = - [ e " B - -
VLG R I P P, W & N T A N A A R T AT TR AT



GEOPHYSICAL RESEARCH LETTERS, VOL. 13, NO. 6, PAGES 495-498, JUNE 1986

ON THE CURRENT-VOLTAGE RELATIONSHIP

OF THE MAGNETOSPHERIC GENERATOR AT INTERMEDIATE SPATIAL SCALES
. J. F. Vickrey', R. C. Livingston', N. B. Walker!, T. A. Potemra?, R. A. Heelis?, M. C. Kelley*, and F. J. Rich*

GEOPHYSTCAL RESSARCH LFTTERS, VAL.

ST O Y, A T A

"? -l '-'.F

Abstract. Using data from the drift meter and magnetometer
on board the HILAT satellite, we have examined fluctuations
in high latitude electric and magnetic ficlds at scale sizes
between 80 km and 3 km. A comparison of data from summer
and winter allows us to assess the impact of changing iono-
spheric conductivity on the magnetospheric generator. We
find that, at these scale sizes, the magnetosphere tends to
behave as a constant current source that is independent of
ionospheric conductivity. This characteristic was noted on
both open and closed field lines. The electric field pattern, on
the other hand, is much more highly structured in the winter
than in the summer. This behavior implies scale size dependent
potential drops on closed field lines.

MULTIPLE AURORAL ARCS AND BIRKELAND CURRENTS:

EVIDENCE FOR PLASMA SHEET BOUNDARY WAVES

P. F. Bythrow,' M. A. Doyle,? T. A. Potemra,' L. J. Zanetti,'
R. E. Huffman,’ C. 1. Meng,' D. A. Hardy,’ F. J. Rich, and R. A. Heelis*

Abstract.  Quasi-periodic structures of small-scale Birkeland
currents, energetic electrons, ion drifts, and auroral forms in the
dawn sector have been observed simultaneously with the HILAT
spacecraft. These structures map to the Low Latitude Boundary
Layer using a model geomagnetic field. This mapping is supported
by the observed characteristics of the energetic electrons and the
relationship between precipitating electrons, Region ) Birkeland
currents, and plasma drift. These observations are interpreted as
the result of quasi-periodic variations of the Low Latitude Bound-
ary Layer. Values of potential, estimated from assumed charac-
teristics of a large-scale wave propagating in this layer, agree with
those determined from the HILAT particle and drift measure-
ments. These results support the view that wave propagation at
the Low Latitude Boundary Layer/Plasma Sheet interface can be
a source of multiple auroral forms at low altitudes. We suggest
that the Kelvin-Helmholtz instability may be the ultimate source
of these waves.
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